The Partners Healthcare Epilepsy Service hosts an epilepsy 'Webforum'. In this paper, we describe our observations regarding who uses it, what kind of information is exchanged, how much misinformation is present and how we can better serve our patients. We examined a sample of 155 posts to the forum and 342 responses to those posts. The individual making the post and the type of questions were categorized. We also determined whether any information was objectively inaccurate. The principal users were care-givers (49%) and patients (34%). Eighty percent of the primary posts were questions. Answers were given largely by patients (38%) and care-givers (34%). The most commonly asked questions were about treatment options (31%) and the natural history of the illness (28%). In 20% of the questions, the user incidentally remarked that a health-care provider had not met their information needs. Six percent of the information was objectively inaccurate. The Web can serve as an effective means for the exchange of information between individuals with a common medical condition. We found that a small amount of misinformation is exchanged and that health-care providers are sometimes perceived as unable or unwilling to supply important health-related information.
Introduction
Support groups have been shown to meet a variety of needs for individuals with chronic illness [1] [2] [3] [4] . Such groups allow individuals to compare experience, obtain answers to questions, and reduce social isolation. However, it may be especially difficult for the disabled to travel to face-to-face meetings of this nature. Therefore, a number of institutions have experimented with bringing patients together electronically [5] [6] [7] [8] [9] [10] [11] [12] [13] . Telecommunication or telecomputing can facilitate patient interactions in a number of ways. These include voice bulletin boards, computer-supported text-based bulletin boards or real-time chat 'rooms'. The World Wide Web is especially amenable to the last two alternatives, as web browser software (e.g. Netscape Navigator) provides an interface that is familiar to most computer users.
In 1995 the Massachusetts General Hospital Neurology Service established a group of forums on the World Wide Web for individuals interested in neurological disease. Discussion groups were formed when individuals posted questions, announcements or observations and other users responded with comments linked to the original entry. This 'bulletin board' interaction was supplemented by real-time chat opportunities and both are now available for approximately 40 separate neurologic illnesses. This service constitutes a kind of electronic support group. However, unlike many face-to-face support groups, the web-based forum is not moderated. Therefore, we have not known about or controlled the concerns, information requests and expertise of the individuals using the forum. While checks and balances on the accuracy of information have been described for similar efforts, no audit of our own site has been conducted.
In this paper we summarize our observations on a sample of the posts to the MGH Neurology Epilepsy Webforum. We performed this audit because we were concerned that misinformation might be spread through this medium. We decided to determine what sort of person used the forum, what types of questions were asked and whether any of the information ex-changed was objectively inaccurate. We also analysed the kinds of questions that were asked in order to learn how we might better serve our patients on the Internet and in face-to-face encounters.
Materials and methods
The Epilepsy Webforum came into existence in 1995 and is one of 40 forums available at the MGH Neurology site <http://neuro-www.mgh.harvard.edu/forum/>. Users of the forum can make two types of entries or 'posts'. A primary post is one that initiates a discussion by posing a question, announcing an event or simply posting a comment. A response is a post that is directly linked to a primary post, e.g. an answer to the question, a comment on the question or the announcement. The responses are displayed as a list on the same page as the primary post. The vast majority of users entered their responses appropriately. Only about 6% of the primary posts were clearly responses rather than initiators of a discussion (e.g. a question). These 'orphaned' posts were not appropriately linked to a primary post and were not included in our analysis.
After making an entry, each user may return periodically to the Epilepsy Webforum to monitor the discussion. Any user of the forum can respond to any primary post. The inaugural post was made by one of us (J.E.L.). It invited people to make observations or comments about epilepsy. After the first few weeks, the frequency of posts and responses grew rapidly with little or no administrative action on our part.
The MGH Neurology Epilepsy Webforum was custom-built using a flexible CGI-based application to process forms submitted via the Web. We used WebForms by Maxum Software <http://www/maxum.com/> running on a Power Macintosh 8100/100 using StarNine's WebStar webserver application <http://www.starnine.com/>. In order to attract users to the forum, the system was designed to allow major webcrawling engines (Altavista, Lycos, etc.) to index the forum posts frequently. Therefore, people searching the Internet for general neurological terms and keywords (e.g. epilepsy, seizure) would immediately find the MGH Neurology forums. Users filled out simple web-based forms that dynamically generated simple HTML pages which were automatically linked to the previous user posts and responses. The primary goal in creating the forum was to integrate the user perspective and to ensure ease of use. Users could either remain completely anonymous or include their email address and full name with each post.
We analysed activity on this forum between March 1995 (the inception of the forum) to February 1997. The total number of primary posts and associated responses to the Epilepsy Forum during that period was 12.8% 3881. We examined every seventh primary post, of the total posts, giving us a sample size of 155 primary posts and 372 associated responses. We classified the 155 primary posts into broad categories including announcements, questions or 'others'. The individual making the post was identified as a patient, care-giver, health-care provider or 'other'. In the case of health-care providers, no matter how authoritative the individual appeared to be, we only counted those who clearly identified themselves as physicians, nurses or providers of an ancillary service such as physical therapy.
We reviewed the questions that were posted and concluded that they fell naturally into five categories. These were questions about treatment, the natural history of epilepsy, shared experiences, medication side effects, or 'other'. In the course of the analysis we also noted recurrent comments or concerns. There was only one of these, the repeated concern that their health-care provider was not able or willing to provide the desired information. Therefore, we determined the frequency of this concern by reviewing each question and specifically noting incidental comments about health-care provider willingness to address the concern or question posed by the author.
We also reviewed the responses to the primary posts for objective accuracy. The responses were reviewed independently by three epileptologists and an epilepsy nurse. Only statements of fact were judged for accuracy. Personal opinion and observations were not included in this analysis. The statements felt to be in error by our panel were further assessed through review of appropriate published material. Some examples of the statements that were deemed inaccurate are presented in Table 1 .
Results
Care-givers made 49% of the primary posts to the Epilepsy Webforum, whereas patients posted 34% and health professionals <1%. The author could not be classified 16% of the time ( Table 2 ). The care-givers included parents, spouses, siblings and friends of individuals with epilepsy. The primary posts were usually questions (80%), but there were also announcements (13%) and other types of posts (13%) ( Table 2 ). An- nouncements were usually about resources, such as support groups, reading materials and other sites on the World Wide Web. In addition, a few people used the forum to try to enlist help for personal projects and even to recruit subjects for medical studies. The types of people specifically posing questions were similar to a cross-section of forum users; 50% of questions were from care-givers, 34% were from patients and 16% did not identify themselves. The nature of the questions is shown in Table 3 . We found that the questions fell naturally into several categories including treatment options, the natural history of the illness, the experience of having epilepsy and medication side effects. We created subcategories for two of these groups, treatment options and natural history. Within treatment options, there were questions about medical, surgical, and alternative treatments as well as a few that we could not classify and were called 'general'. The largest number of questions concerned medications. Questions about alternative and surgical treatments came up only rarely. In the natural history category, the most common topic of interest was the cause of seizures but questions about the diagnosis, course, precipitants and prognosis of epilepsy were also posted. The third largest group of questions in our scheme was about the experience of having epilepsy. This was a relatively heterogeneous group that we had difficulty further subdividing. Another large and relatively homogeneous group of questions were about medication side effects.
Many users (20%) made unsolicited comments about the failure of a health-care provider to meet their information needs. There was no statistical difference between the number of dissatisfied individuals when categorized by type of question (Fisher Statistic = 1.514, P = 0.8242). However, the number of posts in each subgroup was small and the statistical power to find a difference between groups was low.
There were 342 responses made to our sample of 155 primary posts. The response rate varied from no response (27 primary posts) to 14 responses (one post). The proportion of types of people responding differed from that of people making the primary posts (Table 3) . Care-givers made 34% and patients made 38% of the responses. Health professionals contributed 6% of the feedback. We were unable to categorize 22% of the authors. A median of two responses were made to each primary post.
Inaccurate statements of fact were present in 6% of the posts. Of the 21 inaccurate responses that were reviewed, six were made by care-givers, nine by patients, one by a health professional, and five were presented by individuals who did not identify themselves.
Discussion
Electronic support groups and bulletin boards are quite different from conventional groups. They are not limited by time or geography, they require a specific type of technology, posts can be anonymous and the interaction is asynchronous, i.e. with a delay between question and answer. However, these groups are helpful for many of the same reasons that face-to-face support groups are helpful. Questions about new drugs, about the natural history of the illness, and about alternative treatments are raised. Users of these groups seek answers to their questions and to share their experiences. Patients and care-givers may seek this information to understand the experience of the illness better, to reduce anxiety, or to help them support their loved ones. However, in our electronic forum, some posts did not elicit a response and therefore, the author did not receive the support they needed or wanted. This contrasts not only with face-to-face support groups, but with other electronic settings such as offered by America On-line, CompuServe, or the Whole Earth eLectronic Link (WELL). Such settings have fostered the development of extensive illness-specific narratives and support groups with regularly contributing members 14 .
Our analysis shows that the MGH Epilepsy Webforum serves principally as a resource for care-givers and patients to ask questions and share the answers. Approximately 80% of the primary posts were questions and each garnered an average of two responses. In this regard, it is similar to the electronic resources described by Fernsler and Manchester 9 . They reported that individuals primarily used the network for 'contacting others in a similar situation, obtaining information and emotional support, and encouraging others'. Therefore, a major feature of this medium is the exchange of information, however, accuracy is not guaranteed.
Several authors have expressed concern about the accuracy of the information disseminated through World Wide Web. In a recent editorial in the Journal of the American Medical Association 15 , the authors state that 'the problem with the Internet [is] not too little information but too much' and cautioned that 'novices and savvy Internet users alike can have trouble distinguishing the wheat from the chaff'. However, it is also widely stated that most Internet discussion groups contain very little misinformation because there is a diverse user group, including many experts. Ferguson 16 states that 'there will always be someone who notices the error and other users in the group will post a correction'. However, in our analysis of the Epilepsy Webforum, we observed a small number of contributions from healthcare experts and a minimal amount of internal policing.
The MGH Epilepsy Webforum is not moderated, and less than 6% of the answers to questions were objectively inaccurate. However, we found that the number of 'experts' taking part in the discussion was small. Only 6% of the discussants identified themselves as health-care providers. Given the complexity of medical information, the absence of true 'experts' makes the kind of internal policing described by Ferguson unlikely in our case. Moreover, as we limited our scrutiny to statements of objective fact, the actual amount of misinformation, through implication or personal opinion, is undoubtedly greater. Given the size of the audience and the power of the electronic media, even 6% misinformation may be unacceptable. For example, the new anticonvulsant drug Neurontin TM has been tested as a therapy for the illness Amyotrophic Lateral Sclerosis. Readers of an electronic journal dedicated to that disease mistakenly came to believe that Neurontin is a highly effective treatment. This misinformation spread at an alarming rate 8 . Such rapid amplification can now occur in minutes or hours, instead of days or weeks.
We were somewhat surprised that the Webforum's capacity to rapidly 'get the word out' did not lead to more informational posts. Such announcements were far less common than was the question and answer process. When present, announcements were rarely about locale-specific events. This is not surprising, because the Epilepsy Webforum is available from any World Wide Web browser and users are geographically dispersed. A locale-specific announcement would be of interest to a very small number of readers. However, there was a relative paucity of announcements about Internet resources and discussion groups. One explanation for this finding may be that at the time we made our sample, the use of the Internet for patient and care-giver support was relatively untapped. Since our sample, discussions dedicated to medical issues and medical Web Sites have grown tremendously.
The rapid growth in the World Wide Web reflects the growing desire of people to have access to more information. In many instances, the users of our forum appeared to perceive that information is difficult to obtain from a health-care provider in a face-to-face encounter. This may explain why the entries were primarily of the question and answer type and that over 20% of the questions also mentioned that a health-care provider had not been helpful. Stroke patients and their care-givers expressed similar dissatisfaction in a survey done by O'Mahony and colleagues 17 . In that study, the respondents were dissatisfied with the information given to them about the disease process and its impact. They also wanted their physicians to give them more information about legal details, financial issues and social services. On a positive note, the investigators found that health-care practitioners appeared to do a good job of educating the patients about lifestyle modification, health promotion and stroke treatment.
Is it possible for telecomputing to supply critical information desired by our patients? Two concerns are often expressed. First, this technology is available only to the economically privileged and educational elite. Secondly, such systems may not be cost-effective for the care provider to establish and maintain.
The underprivileged have responded well to electronic media in several published reports. Alemi and colleagues have used a variety of telecommunications systems to serve an underprivileged population 18 . Those authors believe that such computer services will be used by the disadvantaged if made available. While they did not find a positive or negative impact on health status, the demand for other resources was decreased [18] [19] [20] . Thus, there may be a significant incentive for the health-care industry to reach out to the economically disadvantaged.
The cost of maintaining such a system may not be as high as some care-providers believe. The system we have described here was designed from its inception to require minimal administration and maintenance. This is largely accomplished by using software that is simple and allows the users to modify and build the resources fairly autonomously. Both the software and hardware are inexpensive. One reason for the availability of such low cost components is the current popularity of the World Wide Web. As a result of the existing desire to 'put everything on the Web', a multitude of software and hardware solutions exist that even 2 years ago, did not. Given the present growth of and interest in the medium, inexpensive software and human expertise for Web-related products is assured.
Bulletin-board style discussion forums appear to be helpful to patients and care-givers seeking a supportive environment. But what lies ahead? New technologies are on the horizon that could further enhance the usefulness and role of 'electronic' patient support groups. Real-time interaction via chat rooms utilizing elements of virtual reality can now provide a form of 'face-toface' communication. We are currently experimenting with such chat rooms. Navigating 3-dimensional 'virtual space' and manipulating objects with a personalized 'avatar' (a graphic representation of the user) can provide more realism that will ultimately enhance interpersonal communication. These new technologies are being embraced with the same enthusiasm that greeted the telephone. They will serve as an electronic extension to personal communications, extending friendships between patients and care-givers and creating larger, worldwide, support communities. As healthcare providers interested in the welfare of patients and care-givers, it is our duty to examine these emerging technologies and apply them as best we can.
